A 64-year-old man with a history of gallstones, common bile duct stones, chronic hepatitis B virus infection, and hepatic cirrhosis with a Child-Pugh score B was satisfactorily treated for hepatocellular carcinoma with radiofrequency ablation and transarterial chemoembolization. His course, however, was complicated by gallbladder actinomycosis 14 months after treatment, resulting in acute cholecystitis. Such a chain of events suggests that gallbladder actinomycosis may develop after radiofrequency ablation and transarterial chemoembolization in patients who are known to have gallstones and that asymptomatic gallstones should be treated before the application of nonsurgical, but invasive procedures for hepatocellular carcinoma.
Introduction
Gallbladder actinomycosis is a rare infectious disease caused by anaerobic or microaerophilic bacteria that normally colonize the mouth, colon, and vagina. Classic features include spread to contiguous structures by the crossing of natural anatomic boundaries and the formation of fistulae and sinus tracts [1] . There are some reports of actinomycosis developing in immunocompromised patients [2] [3] [4] [5] ; however, there are no reports of cases that developed after transarterial chemoembolization (TACE) and radiofrequency ablation (RFA) for hepatocellular carcinoma (HCC). We report a patient with a HCC that was treated by RFA after TACE with the use of doxorubicin and a gelatin sponge. Gallbladder actinomycosis developed in this patient 14 months after interventional treatment.
Case Report
A 64-year-old man presented with dyspepsia of 2 weeks' duration that was associated with mild abdominal distention. He had had hypertension, diabetes mellitus, chronic hepatitis B virus infection, and hepatic cirrhosis for more than 2 years. He had been screened on a regular basis with abdominal ultrasonography for chronic hepatitis B virus (HBV) infection and liver cirrhosis. Fourteen months previously, a mass, 1.5 cm in diameter, was found in the fifth segment of the liver ( Figure 1 ) and was subsequently diagnosed as HCC. Stones were also found in the gallbladder and common bile duct (CBD), but the patient refused to undergo surgical removal of the gallstones. The stones in the common bile duct were completely removed by endoscopic sphincterotomy (EST) during endoscopic retrograde cholangiopancreaticography (ERCP).
The Child-Pugh score was categorized as class B (prothrombin time 13.0 sec, international normalized Cent. Eur. J. Med. • 6(3) • 2011 • 300-304 DOI: 10.2478/s11536-011-0006-4 ratio 1.14, total bilirubin 2.09 mg/dl, albumin 3.5 g/dl, no ascites, and no encephalopathy); the alpha fetoprotein was 3.3 ng/ml, and CA (cancer antigen)19-9, 155.4 U/ml. Testing for hepatitis e antigen and hepatitis B antibody was negative, but it was positive for hepatitis B antigen and hepatitis e antibody. HCC in segment 5 was treated with RFA after TACE; doxorubicin (30 mg) and a gelatin sponge were used for TACE. The patient showed no signs of recurrence by computed tomography 5 month before the development of symptoms ( Figure 2 ). On physical examination, he had mild abdominal distention, but no abdominal or rebound tenderness. Computed tomography showed marked, hypodense thickening of the gallbladder wall, combined with mucosal denudation, hepatic peripheral duct dilatation, and intrahepatic biliary gas in the right hepatic dome (Figure 2 ). Endoscopic examination was performed because of intrahepatic biliary gas, and the suspected fistula was found near the ampulla of Vater and was covered with normal duodenal mucosa ( Figure 3) .
Preoperative diagnoses that were considered included gallbladder carcinoma, chronic cholecystitis, gallbladder empyema, and enterobiliary fistula. Because partially covered with intact duodenal mucosa near the ampulla (arrow) involved in the sphincterotomy. A bilecolored discharge and air were present in the suspected fistula. Computed tomography showed intrahepatic biliary gas in the left lobe of the liver.
Gallbladder actinomycosis: Is it a complication after radiofrequency ablation with transarterial chemoembolization for hepatocellular carcinoma?
the diagnosis was undetermined, we decided to perform a laparotomy. Within the operative field, the gallbladder was found to be severely adherent to the liver, greater omentum, and duodenum at the upper midline incision, and it was filled with a dark-yellowish, pus-like discharge and small, black pigmented stones. We could not grossly identify the fistula in the operative field, and we could not confirm the endoscopic findings via intraoperative cholangiography. Intravenous antibiotics (quinolon, 200 mg every 12 hours, and metronidazole, 500 mg every 8 hours) were given for 3 days. Oral antibiotics were given for 6 months. The postoperative period was uneventful, and the patient recovered completely.
Examination of the cut section of the resected gallbladder revealed thickening of the wall with invasion by the mass. Microscopical examination of the gallbladder wall showed heavy infiltration of inflammatory cells with fibrosis and intramural sulfur granules that were positive on Gram stain for filamentous branching rods (Figure 4 ).
Discussion
Actinomycosis is an indolent progressive infection caused by anaerobic or microaerophilic, filamentous, gram-positive bacteria, primarily of the genus Actinomyces that colonize the mouth, gastrointestinal tract, and vagina [1] . Because this microorganism is not virulent and requires the presence of many other types of bacteria to proliferate, it is considered to be an opportunistic pathogen associated with infection, trauma, or surgical procedures [5] . Foreign bodies, ulcerative mucosal infections, and abnormalities in host defenses may also facilitate the development of actinomycosis [6] .
Poor dentition is the likely source of infection for most patients with actinomycosis; however, we confirmed that our patient had neither a dental record for 15 years nor a history of actinomyces for 14 months. In patients with gallbladder actinomycosis, retrograde spread from the duodenum has been the most accepted pathophysiologic explanation [7] , and most patients have a history of cholecystitis or cholelithiasis, which is similar to the patient in our case [8] . In some cases of abdominal actinomycosis or disseminated disease, the infection could spread hematogenously from the cryptic focus [9] . Gallstone-induced mucosal injury and retrograde spread from duodenum might be the source of developing actinomycosis.
After RFA and TACE for treatment of HCC with chronic HBV infection and ERCP for treatment of CBD stones, our patient had no radiologic or symptomatic sign of cholecystitis during the next 14 months. Since actinomyces is unable to grow in the presence of bile salt [8] , consideration might be given to liver injury from RFA, a chemotherapeutic agent, embolic materials of TACE, viral infection, or retrograde spread of actinomycosis from the duodenum as causative factors promoting an environment favorable to the development of actinomycosis.
Recently, the overall incidence of registered cases of actinomycosis has decreased. Whereas an increasing number of reports have described an association of actinomycosis with human immunodeficiency virus (HIV) infection, transplantation, or radio-or chemotherapy [1, 9] , several reports have indicated that actinomyces can produce infections in patients with no preexisting illness, trauma, or immunosuppressive therapy [3] . In addition, the findings in cases of chronic HBV infection, including a markedly diminished HBV-specific CD4+ and CD8+ T-cell response, generalized CD4+ T-cell hyporesponsiveness, dendritic-cell dysfunction, and impairment of innate immune responses [10] , were insufficient to explain the pathogenesis in our case. The prevalence of actinomycosis, which is not considered an opportunistic infection in individuals with HIV/acquired immune deficiency syndrome (AIDS), does not seem to have increased compared with that in HIV-negative persons; only 17 cases of actinomycosis were reported in HIV-positive individuals as of 2000 [5] . To identify the appropriate environmental conditions required for the proliferation of actinomyces in immunocompromised patients is not an easy task. Therefore, retrograde spread from the duodenum after Figure 4 . A cross-section of the gallbladder showed that gallbladder had a mass-like lesion that invaded the gallbladder wall. Histological examination revealed that a sulfur granule had branching filamentous bacilli and eosinophilic clublike projections that radiated from the periphery of the granule, compatible with Actinomyces (Hematoxylin and eosin stain, x400).
sphincterotomy or hematogenous seeding could explain the pathophysiology in our case.
A preoperative clinical or radiologic diagnosis is rarely obtained, and the clinical and laboratory findings are nonspecific. Thus, this entity remains a diagnostic challenge [1] . The majority of actinomycosis infections are diagnosed histopathologically; that is, the diagnosis is almost invariably made perioperatively or later. Culturing of Actinomyces species is preferred over smears for diagnosis. It requires freshly obtained materials, such as pus or tissue, which should be transported in specific, anaerobic containers and processed immediately [9] . In addition, culture can be negative in up to 76% of cases of cases of abdominal actinomycosis [8] . In the present case, we were not aware of actinomyces infection until the pathological results were reported. We, therefore, suggest that performing routine aerobic and anaerobic cultures during operation might be useful for appropriate diagnosis and treatment in patients with acute or chronic cholecystitis who are immunocompromised, have cancer, or have undergone prior surgery or prolonged antibiotic or corticosteroid therapy [11] .
Histopathological examination of the infected tissue should include a search for the characteristic, but not pathognomonic, appearance of sulfur granules. The differential diagnosis of sulfur granules, however, includes nocardiosis, streptomycosis, chromomycosis, eumycetoma, and botryomycosis [8] . The specimen in the present case was ultimately determined to be Actinomyces species by the presence of characteristic sulfur granules consisting of gram-positive, filamentous, and branching rods; anaerobic growth; and the absence of motility, catalase, and indole production. Actinomyces granules usually react positively with periodic acid-Schiff and Grocott staining, but the Kossa reaction is negative. Pseudoactinomyces granules formed by Nocardia and Streptomyces species show opposite reactions [9] .
Actinomycosis must be treated with high doses of antimicrobials for a prolonged period. The need for such intensive treatment is presumably due to the difficulty of antimicrobial agents to penetrate thick-walled masses that commonly occur in this infection, the sulfur granules themselves, or both. Actinomyces species is susceptible to most antibiotics. Generally, penicillin G (18 to 24 million units/day) administered intravenously for 2 to 6 weeks, followed by oral therapy with penicillin V (2-4 g/ day) or amoxicillin (1.5 g/day) for 6 to 12 months is a reasonable treatment guideline for serious infections [1, 7, 8] . Metronidazole is not recommended because of less susceptibility of the organism, but Hamid et al. recommended the use of metronidazole in abdominal actinomycosis in the presence of gramnegative, anaerobic concomitant flora [12] .
In summary, we present a case of gallbladder actinomycosis in a patient with HCC who received RFA and TACE after EST. In our patient, cholecystectomy and long-term antibiotics were curative. The correlation between immunosuppression and actinomycosis is not fully supported according to several studies [3, 13] , but gallbladder actinomycosis might develop after RFA and TACE. Although retrograde spread from the duodenum has been the most accepted pathophysiologic explanation, we must be aware of the possibility of actinomycosis in a patient with HCC who receives RFA and TACE. With the increasing number of reports of actinomycosis in immunocompromised patients, more studies are needed to identify a definite correlation between this infection and immunosuppression. We also suggest that asymptomatic gallstones be treated before the use of nonsurgical, but invasive procedures for treatment of hepatocellular carcinoma.
